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FIELD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a calculator for 
the intensity of an electric field which is capable of 
calculating the intensity of an electric field at a high speed. 

SOLUTION: Information on the positions of the starting 
point and the ending point of a road through which a 
radio wave is passable and the wall surface of a 
building near the road is stored as element information 
60. Information on the position of an intersection 
through which a radio wave is passable, the position of 
a road facing the intersection and a point of 
diffraction caused by a building near the intersection 
is stored as node information 50. Paths of the road and 
the intersection to a receiving point from a 
transmitting point are searched using the positions of 
the starting point and the ending point stored as 
element information 60 and a positional relationship 
between the position of the intersection and the road 
facing the intersection stored in as node information 
50. The wall surface near the path and a diffraction 
point are configured using the element information of 
the road contained in the paths searched and the node 
information on the intersection. The radio wave is 
traced by rays from the transmitting point using the 



wall surface and the diffraction point and the power of 
the rays reaching the receiving point is added up to 
calculate the intensity of an electric field. 
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(2) 

1 

fllBgffiCC^$n^tirfaaiSgCDlJiBXU;^> htt$S. 
j:a^mfB^K«:^Sn^>MiB3JM.'^^cDHuiB-/-- Ftt$S^ 
fflt^r. mf3«K<Diafil<DMiBigfflfc<fcc>'miBlHl«f.^.* 

««-r€»^^^g<t. 20 

BuIBu-^ h u-x^jcOBuiB^fi.'^^.^cpj^U/cU'fcom 

[li^^ 2 ] ft 1 tiCwm(ommm§Mn^mrc^ 
m-r^^mt. 30 

H5IB-3: U ^ > Hffg <b UTtSa^T ^^Ki ^ Wr ^ C <!: 

fjia - K Ccg^^f -5 WIB b y > h coiMffiJfite J: O'M 
tBiilK(D^^ft^cJ:DS^-SIilSf.H^.(c. B?ia>^- K<Difi: 40 

[ iS*^ 4 ] iS^:^ 1 cciBiecDmW?SStt#igSt:^ 
or. 

HfriBxu^>htS*g*sm^S^. mriB®S:<>^asi^f#S 
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2 

tiS^fu^x U y > h tS*8 <!: 1/ r -r 

hoo3lS8*i*5<=fca'SuiBjIiS<7)3^ft«:J:0^$ 
ttfg <t L r ts»}-r s^Ki s c <b *i|#ffi<b Tss 

[000 1 ] 

c>rjisstc?&-:>rif-t:::^x'; T^1t^*r-5-^ h h 

[0 00 2] 

:^4 0, 4 2. AAXmm. Sa. SS/dilllSf^iBOil 

•r^. mm.^.BSiy>^^m.'^.pi^x(Diy-((Dms^^^^ 
^cc«2ocD:^-ffi?&^^D^n-cc^^o — ots-r^->^a 

(image method) X$>K). ffe:^«^»5 ^i* (laun 
chinq method) X$>^o 

[0 003] S2^. -r^-t^&^cj:^tt^:^^^^ 
-(^- i^mx{tmmf^. Bst ^m!^.P(Dm(omM 

ti. ±x(omMm<Dm$im^xt/mirr}^.o:>±x(om^^ 
i:>i±<D^i>^ f^^mj^.tfcwm-r u ^mmr ^i^^S3&^* 

^^Wm^^^. RCS94-125 (1594-11) liCUiy<Wm 

[0 004] a3cc. ^':7>^>i5^a&cj:'5tt-^:^ffi^ 

0SiCg|^fl^&CU>r*^ (launching) ^(O 




(3) 

3 

[00053 05 {C^TJ: ^K. ^{f.'^.PW^O K— S 
*^l4-r-5^ISA5*5j:jyfAS©:^*3{cJ:»). SMx 

';rAS«:®ja-r«>u-«Di^*«^^C'S. 0 6 (a) tci 

( B ) 2 U Y *5Sfi 'J T A S {Cfd^-r BSI?:?!^ 

f. c©J:5(c. sftJ^yrAS{cfij^-r-5u-<©lsw lo 

CO 0 0 6 ] B7K:^^J:^(c. AedS/hSi^tP— g 

Kou-f^iSftJ-VTASccsffibrsiM-r-s. c©fc 

{C/j:4. b-/©«a€:l^i1--r*fci«)K:S{tj:yrAS* 
[0 00 7] 

Iil©JS^©*«:*-r . c © J: ^ «:i^©Sftfffi«riSiai 

[ 0 0 0 8 ] — 1 iiss*©«'t?^c < «St©M® 
i5]sw©i'-r*#«-r-5*i^. u-f©»B. 

1 IhISW M • N 

21ISS* M • N (M • N- 1 ) 

3I1SW M • N <M • N- 1 ) • 



klalSt* M • N (M • N - 1 ) * - ' 40 

[0009] c ©fo*. s«ffi©iffl^-t±iltisa 

k 

2 M-N (M'N-l) 
1=1 

ifeS. b-f©«lsg@i5[*>llIia[i^i-S. c©J:^«:. IS 
-Si^«)©jSStffi»«l?^tc:*:#P < ^SUJtcl^i^^e 
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4 

mtf. itSSA^e— S®H©®!a«:KS-r.2.c<!:«:j:0 

<N' <N) iftO. U-<©«l*ll»« 
k 

S M-N' (M-N* -1) '-^ 

1=1 

[0010] -?-C-C*:^HJ{i, itgg±(cStlk^€riJl»r 
[00 11] 

[^gI^SS9i-r.&fcsf)©^S] C©J;'5^cBe«J?:^-r 
2>fcj&K:. 1 K:iE«£©^?8«. jilfi.'^i*>?>fi5it*S 

ns^©^iBj^cctjct *mw!fie=&i+^T 

HU^mc 4o I » r . S?ri2m SJa L/f# S ^SS©J^,#.*i 
iom-^iWfiS, ^c6a^K:SigiIiS©i5^«:*>s^iBj© 

ttiRtsw^mt. girie®S[*iaao©S3^M^©fiig. 

^ig?^,'^.«c^f|"r€>Brii2jI38©i4SM«^. *j<fcDf^g[?^ 
^.■^.©ifi^ltcjb J; Sia*f.-^i©«$8* > - Kt»fR 

mmt L.rtss^$n/tmriBJS.-i^.RDfi!i?s?.©fiig. ^cecx 

(Cluie-^ - PttlS.!: LX^mS nfcOTB5SM,^.©(4gfc 
J;CX^8*^^^^,K:S*-r •S«95ffi@K©ttaMli^*m<. . 
BufB^.-^STtp^BulB^fi.'^.'^©. BaiB^iffi*jJ:0'mfia5« 
^■^,©iSS8=?:lfem-r5felst#IS<!:. i5iaiSSg«C#3snS 
B!riejlsS©Hiriex u y > h 1f«. fcJ: cm^iSSSK^s 
n6Hi)fe3^.€©i>rie^- Ktf#R?rfflt»T. BiriB^© 
i5^©MieMffl*j J; omieisi*f **t^RS-r -st^fiR^© 
i , ^mmis,^^iic J: 0 3 n/c8«taMffi*j <fc otuiB 
i5iST**fflt»t:friB®g%w^3i(t^.*>e)L'-f F u-x 
f h u-x^ei. BiifBU-f h u-xKJrOmriB 

[0012] i»*]B2 ie:ia«£©^l3». Wj}?:^ i K:ia«g 

©igB^B«fa)t884S(cis*-r^#©i. ts:iJ$n/cS® 

JC J: SSMffitf ?S*J J: O'mJf.-^.ttfS^ . MIBx u ^ > h 
[0013] iS*^3 {Ciei8©^?B«. 11^^ 1 3?.«2 

«:ia*S©mw?S^^ilg-c4>-?r. muy-vm.^ 
Ht^WcdK Bfff2®S*«il3aL»a3^.^.©fftS*S#i^ 
^.^Si. WIB-'- KtcSlgl^ ifriBX > FOjISS 




(4) 

5 

[0014] ie^4 (c^$S(D^q§». §#^:@ 1 (clBiS 

lat . 9512 >' - F ccsi^-r ^HJiax u ^ > h ©SKita* 
[0015] (f'pffl) ^^m^nm^t]:nmmt. mm 

[0016] H«:xu>> ht»«iLr«t»^3*lfc*&.#. 

Ksjs^ra-crs^-r 5 c i t&st # €>. ■xtc^m s n^ig 

o t ^bPfl-r u -r * - ;^ -r i it^ u r u 
[0017] M^<D&m(.c$>i,m^<Dmm=&M'^mK.ist 

K:*)5a«)©gffi*3<fcO'ft?:e;KU, tSUU/c^ffitect 
i>*A©t»a*^-K1t$6iU-CtS»^-rSC<!:«:<t'3. m 

K©MflWtcMS®iS3©5Wffi*tSfleb. S#fM*xb so 
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6 

<Dt£g^^»9U. KK:^T^.xuy> f-©iMffi»i 
Sg©ltS?©lHlSfft^:>'- KtMSi br^S»^-r5C tJCJ: 
[0018] 

immmi) S9«:. *^?«©iB5sjf5!S(c*jtt?>s#? 

!^tm^S©^fi55?&/T^-r= 0 9 Cc*j(,»-C. C P U 1 2 
{**^W®ftH-@Lgg^f*©*lJaiiS: 6mc V y ©g8§*j 
J:yf|iW®S©tf«>&tf^. ROMl 4{iCPU 1 2*i 

[0019] CPU 1 2^imbtcmw^mit. ^mm. 
siBic^m^H. *fctH*iia2 0{cm:^jsni. ^ 

fpg|52 4«^f'P^*^6©A:^^tf^, Affl:'3$fr<aJSS 
(I/O) 2 6«. CD-ROMiEI6SS2 8Sfc«F 
DIBSma 3 0 *>6f'-^' */c« i'^ A?:A:^-r 

CPU 1 2*3Jlif-r-S-7'n y^A^CD-ROM* 
fc«FDtCj:Offi«b. CD-ROMIiii)«g2 8*yc 
HFDmrnmSSOiCjiiom^fR*). 1/0 3 6?:/M/ 
rHD2 2CC'f>;^ f--;H/-rfc^t,>. HD2 2{c-i'> 

n. RAM 1 eSctSS^^ti-CCPU 1 2{Cj:»3llffSn 

[002 0] HI OK. *|li6Jf$SI«:teW.5CPU 1 2 
©ttl'P^rTFT. CPU 1 2{J3i8S7'-^-^-X2 a^rf'P 

mr?>mm. <s i oo~s i so. JwrM^jaatPfA) 

i. iiS87=^-f '<-:^2 3*fflt»rs^ffi*sfSfr.2. 

©a (S2 0 0~S240. JitTfhSLMBiiPf^) 

tT^, 01 icc^-r-t^tc. iirias-c». 3?^^*^- 

KT. jiS§=S:XUX> h-C^-r (S 1 00) . tti^©x 

Up<>h*j<fcO'-9-:7'xu^> h?:mK:xu^> h i^l* 
•rs. -Xic^y- KRCXx > h©SiKISH^*7n-ril 

[002 1 ] 01 3{c^-rj;^«:. x.vjt>vmWLQO 
xi^^> h©f&.#.*$J:t>**?.'^,©{4g6 4. ^cP.iyf 

m.Q2.tL,X^imri> (S 1 1 0) . ^-Ktt«5 0«: 

tJ. -^-K©{4g5 3. g^-r^xu^^ h^r^nrtSfB 

mm.b2thx{m-ri> (s i 2 o) . cc-cxuy> 
'ii'i)^ft>-'&mm (xu^> hiifii) rtKi^is-r^siSi^© 

^j:£j^©^M©fi:[S. iS^. :te<t:c;MM©M@©Sm 




'C-X23«:U-^ hi — ^tf#R6 6<bur4gffl-r.s (S 
13 0). 

[0022] -^Xic^y- v<ofp'\j^i)^h-mmm ( y- k 

~7.Z3K.U-i hU-;^tt«5 6<!:Lrl«lWr* (S 1 

4 0). ^ - KX«x > h «im^«TC»tt!^ 

Sis J:iDf[lST.'5CDIK!*®^i>-r & C tifi-Vfi i>. jISSt"- 
^f^-;^2 S^rf'PfiS-rSi. CPUl ZiJU'f h u-:^ 
K:J:OmS?fflS?rit^^S (S200~S240), 
C 0 0 2 3 ] 0 1 4 <A) tc^^4;^«:jl8S±fciiM* 
iSM*©fitg*5s8:S3n* <b{S200).CPUl 
2{JjtgS7'-$'<-:^2 3 *#MLr^,^.B S t^m 

:^.pt(Df&'cnmmmtimt&^vm.ri> (sz i 

0) . 01 4 (A) -CWigffil <!:ig!«2*Ja^$tiri> 

^. ;X{C. 014 (B) tc^-Ti^tcgif^LfcigSSitc 

-;^%?f^iI8SiS«® (»BI) «r«liJtt-* (S2 2 

0) , ai 5{C7K-rJ;5tC. ISfiKLfcJSWffi/cOt^r^t^ 
i.Lrillft.'^.BSiSfS^PicDffiOU'f h U-X5rtf 

5 (S2 3 0) . SU^SCCigSSS ((aiSffiM) 

(S240) . 

c 0 0 2 4 } ccoj: 5fc> ^ii>^mM.tms&<Dm%^m 

8S7^-5"<-:^2 3{C^»St. &y-Ki#iU^>h 

[0025] <^0SS2 ) **S^$fiS-C«. 0 1 0 © 
7a-5^ + - Kcfcws, iU^>f-©U'f h 
«i«rts«rt-r*i!is ( S 1 3 0 ) ©rtg*^*6?^M 1 
lai 6«:, *||SgJB!S«:teWSXf--^ys 1 3 0 

©s^ii^m-r. CPU12W, $fe-ri-s>©j.u^>h<& 

SiRU (S3 1 0) . 017 (A) «c5^-rJ;5k:ii3S© 

icv>r>-y-ri> (s 3 2 0) o ■■'Xicm^i'tcmmo^m.^ 
micmuxt.>i>m.m^miRr^ ( s 3 a o ) , mis 

(A) IfC^ji-r J: ^ic, m«^r©Mffi©**>^iMS8{c 
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8 

Mffi©**JJSIt®fC«£ 0 ^ -S. 

[002 6] Xicmi 8 (B) {CS^f i^K, jtKWJK: 

n*Jisfiirt (0^0 th) ^*titfj^ffiitij»f-r& <s 

3 4 0) . SS*ffii*iI»rLfcSffi=&S 1 8 (C) JCm-T 

<fc^{ciiS8©l5^{cai5 (v-yf>^/) f-S (S3 5 

0) . a^sn^csWE©. ffigts#Rm©iff«. in^ 

il53*JJ:C/-5-©«S©S«W1ff?BB. tS^T^SWrcSM 

S (S3 6 0) , S3 1 0*^68 3 6 0©i{!iS«:. ±X 
(S 3 7 0) , 

[0027] CPU12»S13 0©^. ^MBB 1 © 

:^{ct¥c». 017 (B) «:^-rJ;5{cu^ Fu-x* 
{CJ:0. SiU>> h©JS«MSfc*J<l:OllJT.'^.©iSt5:M 

20 ©s^^®ia^^i■fg(*g|J^«■e#, ^i?^s©itffB*rBi^ii; 
[0028] (m&mm3 ) 010© 

«tt-rSii!ia ( S 1 4 0 ) ©l*3S35^]^!S 1 X»2 <!: 
M^cS. 0 1 9 fC*:||ffeff$J!lK*sWS;^^ i. •7'S 1 4 0 

©spiiffi^n^-r. CPU 1 2»i -3©^- K^jiKo <s 

4 10) . 02 0 <A) «:^-rJ:^«:>'-F-C*5.35^ 

30 *©«-t:^*> ( ^ - K Kfii) tci?a-r si^f? 

(S42 0) . -xicmiir^^mm.-ri>mmt 

0 -5 i>©=&jlW-r S (S430, S440). C©® 
m^im2 1 (A) «c^rJ:5tcS£M,.S*>6@*T 

[0029] mm^.ttdctitft *) ^mtrji K) -5 Sj^iKJ 
©ft*iJ:OfMM*. 02 1 (B) (C^-Tcfc^tc. 
40 ©ftK:[D|»f..^,$fct*it*>)j^®iLrt9:i5l-s (S4 

5 0) . S»3nfclal»T**JJ;0*]S«ffi©. ffigtgSitI 
i1-©ti«. BP^?SS*jJ:CF-e©W«©SSlfiqit«3f«S 

i5-rsB?r©si®©tt«ti^-i-rs. c^i^-c^tofcit 
Ltr^ffiW-r-s (S4 6 0) . cpui 2(1. :^r©y- 

K©U'f h U-XtSlgilriS-^Si-C. S4 1 036ie.S4 
70%n'^iEr (S480) . 

[0030] SI 4 o©f^. c p u 1 2{*. ms^mn^i 

X»2©*SCcSet»02 0 (B) {c^n-rJ:'5«CU-^ t- U 
50 -;^€rm»mSL!^*ma-rs. c©J:^tcSE;M.*h© 




9 

<!: (C J: 0 . « >' - KSK:iiI»f.iir*j JccXit^ *) SltB<D» 

^^SOfai-rSCitcJ:*). itil8^-5r'<-;^2 3{cia 
[003 1 ] (llteJgSI4 ) :$:|6teJgS|-CW. a 1 OCD 

3 ofcjcjif-^- h-©u-Y H'-xt»«:&ts,^-r •sxf-i' 10 

yS14 0*i. SlifeBSIl*'€.3<!:S-tc*. 02 2«:. 
:«liBK,®«:*jltiX^5»:/S 1 3 0(D»i!i*^-r. C 
PU 1 2« 1-0(DXU'^> h^&jiiRL- (S5 1 0) . 0 

©asi-r-sjEws^iss-r^s (S5 20) » c©j:^{c 

U-r hb-;^tS$gttjIS8CDMS (RL. RR) ©2 0© 

(S 5 3 0) , :^-C©xuy> h©U-f h U-Xif|gJ& 20 
t5Sfl-rS35-C. S5 1 0*^6S 5 3 0«rig»)il-r (S5 
40) . 

[0032]H23K:> :^mm^mACi6V) ^XT 'j 

\Ao<onm^^r, cpui 2»io©^-K*jii'? 

L/ {S6 1 0) . 3£M*JbCCiS^*ij|E|Rg©@*f,#.«-^S 
•rS (S 6 2 0 ) , liljFf**JJ:t>'*SWffi<!:«C4l!tH©S 

■< V U-;^ft#fiitlil*f,'^./'cWt&Oj±#>)S«M«&< 
JS:^.. F©u-r hu-;^tt«^jlllS7'-3f-<-x2 

3{CtgJW-r-S (S6 3 0> „ ^rO^-KOU-^ hU- 30 
X'mi.^mfK-tht.-^. S6 1 0*i6S5 3 0^iSOii 
•r <S640) . 

[003 3] CPU 1 2li, T^S 1 3 0*J<fci>*S 

1 4 0 ©f^, ^WBI^ 1 3 ©:^(C«et,^ la 2 5 (C 

1t$fi-c*^[Hl*f.'S, ;S*tDi*;^iHK:tiJtaJr*S©-c. u 
w h ^-;^*^f ^^#©jMfi,^,<!:S(i,'^ja®js:st©ffl^ 
<t©f^%;*:ig{cBiMr*S. c ©fcabftgcAaa^ia©]© 

^i,rLtts^h. jt!iS7=-;>^-X2 3K:tait-rStt^Ba 
«>:^iHK:Bii«-c*S. 
[0034] 

[^l^©J^(l*] feiJiiJiBj©Si^3!r>f,|3^*i«:J:^{c. ? 
r*i< C<t(CJ:0. -e©^©U'f©fil8)Wit»5:igjHt 

*©ag. 6 {>'{c5^^*k:s*t i>m^ismm%^m 

0»raKiA>€)S(t.#.-^©iil»*sJ:CX2i#^©igK«r^ 
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*i-c#S. 'X«c^^^nfciSgS©ia«©MffiteJ:yTBl»f 

hu-x-r-Sc <h«:j:«3jai<i,#.i§efi^ja©jg3t. igjf 
©ffi^l*©IS5:BrMl/. ^l?^K*lii2KtH[-r.5C i 
*^-c#So */c;S*fS*iJ;af|5i*f*©t»^<&$iJiEr#s 

[01] U-< h U-y^ffi©«lS€:l»Bjr-5iftWH-Cft 

So 

[^2] -<^-i^S-CU-^©«LBl:**J<)^5^*Si?§ 

[S3] 7't7>9^>i^;STU'f©«i!»*:*«?>5:^4 

[04] 7';;>?=->i'ia*©^<c**SiB^-r5sJi?g0-c 

[05] §<tx';TK:iiM-r-su-Y©«i!8*3iJ&-5:» 

[06] 7"i»>9^>i'a©rajs,^*siwrssii90-c 

[07] :^^-^^m(mm^.^Wi^ti>wmm'c 

[08] 'C^-i;^i*K:cfcsiSism^ia©u-<©fi^i* 

[09] HifeJ^-^tefeW -smi^^iiJSKg©«fiS* 

[010] ll*6Jf$!Sl«C*5W5CPUl 2©«lfP*Sji 
?g-rsSiBjs-C*S. 

[011] 35^^^.*-^- KK. iii«*xpy>h{cf| 

PIT -S^ia^giH^-r •2.^1^0^ * -S. 

[012] i-u-:3iti^iL.-cieitf sfifeawffi 
H©-«?<l*St^ifelB0-r * 

[013] SS§±(C J; O^SM.-^.*!^ $ nfc 

[014] s«*ssiJS-r-5igss;&itt?B-r^,iftii0-c* 
[015] m&UDv^ h u->^:^ai4ittBjT'6Si?« 

0-C$)5. 

[016] S^teit^JiS2ec*jWS;^f^-:»::^S 1 3 0©i¥ 
*ffl?:in-r -7 a - 5^ 1- - ^ T * ^ . 

[017] jii©fJ,®2(c*it»-cjg«ffi48iS9^r^>:frffi 

[018] fiffi©ii!8©Pljg'>-©S:fi?*itt?a-r 
0-c*>s. 

[019] |liiJgJS3{c*iWS:5ir' f :7"S 1 4 0©i¥ 

[02 0] ll)!i0fti3«:*s(,»r|515T**Jj:i>'SftfM=£ 
^•rs:SjS?:iftBji-rsi}i?g0-c*.5, 

[02 1] SgifeJ^jg3{C*jtiriiIJTfi^*jJ:C«±#D]S 



(7) 



-33584 



n 



12 



[02 3] mm^m4(tC:i6i^i>>^f'-jZfS l 4 OOI? 
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